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A solution-phase library of ruxolitinib-derived Janus kinase inhibitors
Ruxolitinib (1) is a Janus kinase (JAK) inhibitor that received
marketing approval in the US and Europe as a ﬁrst in class drug
for patients with intermediate to high risk myeloﬁbrosis. The com-
pound is a JAK2 inhibitor but there is no published co-crystal struc-
ture of the compound bound to JAK2. Modeling studies have been
performed that demonstrate that the nitrile group makes an inter-
action with a serine sidechain in the kinase. This pose possibly
explains the high selectivity over JAK3 which bears a cysteine res-
idue in the corresponding position instead of the serine. Using this
knowledge, a parallel solution-phase synthesized library of com-
pounds has been designed and prepared with the intention of iden-
tifying JAK3-selective inhibitors [1].
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In the design of the library, it was considered that removing the
nitrile of ruxolitinib would generate non-selective JAK inhibitors.
Furthermore, the introduction of an electrophilic group that could
interact with a cysteine sidechain might result in JAK3 selective
inhibitors. A robust and efﬁcient method was required for the
preparation of these library compounds, and to facilitate this, the
pyrazole group in ruxolitinib was replaced with a 1,2,3-triazole,
as this heterocycle can be rapidly assembled using copper-cata-
lyzed Huisgen cyclization. The alkyne precursor (3) for the click
reaction was prepared by coupling 4-iodo-7H-pyrrolo[2,3-
d]pyrimidine (2) with a TMS-protected alkyne under Sonogashira
conditions. Following removal of the silyl protecting group with
potassium ﬂuoride in methanol, the acetylene was then reacted
with a range of azides using a copper (I) catalyst generated
in situ from copper (II) sulfate and sodium ascorbate. Conversion
to the product triazoles (4) generally proceeded completely to give
products that could be isolated by ﬁrstly chelating the copper with
ammonia and then precipitating the product with cold water.http://dx.doi.org/10.1016/j.comche.2015.01.001
E-mail: nterrett@ensembletx.comFiltration, washing and drying gave materials sufﬁciently pure for
biological evaluation. In fact it was found that performing the
chemistry in parallel in centrifuge tubes, thus permitting isolation
of products by centrifugation, was a very convenient way of
accelerating synthesis. An analogous approach was employed to
make novel compounds based on the 1H-pyrrolo[2,3-b]pyridine
scaffold (5).
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A total of 39 different derivatives were prepared based on diverse
azides, and the compounds were tested for their ability to inhibit
JAK3 using an ELISA assay. Many compounds inhibited JAK3 with
IC50 values in the low micromolar range. However the compound
that contained an epoxide on the sidechain (6), was found to have
a 35 nM IC50 value and was highly selective (7- to 160-fold) over
other Janus kinases.
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It is presumed that the epoxide gains its activity from covalently
binding with the cysteine residue 909 present in the JAK3 but
absent from the JAK1/JAK2 and TYK2 catalytic sites. This approach
has successfully provided starting points to both reversible and
covalently binding JAK3 inhibitors.
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Polymer supported synthesis
Peptoids (oligo N-substituted glycines) are peptidomimetic
oligomers showing attractive structural and pharmacological prop-
erties. The efﬁciency of their synthesis has prompted the use of
peptoids in combinatorial libraries. To increase the chemical diver-
sity accessible in peptoid design and libraries, it has been demon-
strated that N-substituted o-nitrobenzenesulfonamide derivatives
can be used as alternative building blocks in the synthesis of pep-
toids by the submonomer approach. The preparation of N,O-pro-
tected amino alcohol submonomers and the conditions for their
incorporation into peptoid oligomers have been reported. The
described method is compatible with the submonomer approach
and was applied to prepare peptoid oligomers bearing different
hydroxylated side chains [2].
Solution-phase synthesis
A range of aryl substituted spirocycles containing the indole
moiety have been assembled through Claisen rearrangement,
Fischer indole cyclization, ring-closing metathesis and the
Suzuki–Miyaura cross-coupling reactions. Some of these molecules
contain either a spirocyclic system or an indeno[1,2-b]indole
framework, which is present in diverse bioactive targets. Using
these methods, and simple and readily available starting materials
a library of spirocycles with an indole unit in their structures has
been assembled [3].
1,5-Disubstituted-4-oxo-4,5-dihydro-1H-pyrazolo[4,3-c]pyri-
dine-7-carboxamides functionalized at positions 1, 5, and 7 have
been prepared in six straightforward steps from cheap, commer-
cially available dialkyl acetone-1,3-dicarboxylate. Due to the insta-
bility of methyl 1-benzyl-substituted pyrazolo[4,3-c]pyridine-7-
carboxylates under basic hydrolytic conditions, a detour via the
corresponding benzyl esters was introduced to deliver the ﬁnal
1-benzyl-substituted bicyclic carboxamides in seven steps. The
designed synthetic route is suitable for the construction of a larger
library of compounds [4].
Bioassay-guided fractionation of the Caribbean sponge Svenzea
ﬂava, led to the isolation of two isocyanide amphilectane-type
diterpenes named monamphilectines B and C. Attached to the
backbone of each of these compounds is the ﬁrst a-substituted
monocyclic b-lactam ring to be isolated from a marine organism.
The molecular structures were established by spectroscopic meth-
ods and then conﬁrmed unequivocally by chemical correlation and
comparison of physical and chemical data with the natural prod-
ucts. The new b-lactams were successfully synthesized in one step,
starting from a known diisocyanide, via parallel Ugi four-center
three-component reactions (U-4C-3CR) [5].
A novel, general and stereoselective route to spiroannulated
bicyclo[2.2.2]octenones and their transformation to spiroannulat-
ed bicyclo[3.3.0]- and bicyclo[4.2.0]octanes has been described.
Oxidative dearomatization of o-hydroxymethylphenols, cycloaddi-
tion of spiroepoxycyclohexadienones, ring-closing metathesis and
photochemical sigmatropic 1,2- and 1,3-acyl shifts are the key fea-
tures of the methodology [6].
In the presence of a catalytic amount of Zn(OTf)2 in DCE at
ambient temperature, a number of tertiary enamides underwent
highly efﬁcient reaction with imines of salicylaldehydes to afford
diverse functionalized 4-chromanamine derivatives in high
yields. The reaction proceeds most probably through an enami-
nic addition of tertiary enamides to imine functionality followed
by the intramolecular interception of the resulting iminium
intermediate by the phenolic hydroxy group. The synthesis was
also practically implemented by means of a three-componentreaction starting from salicylaldehyde, para-nitroaniline, and a
tertiary enamide [7].
A one-pot, three-component, microwave-assisted reaction of 5-
aminopyrazole-4-carbonitriles, triethyl orthoformate and cyana-
mide has afforded novel 7-arylamino-substituted 4-aminopyrazol-
o[1,5-a][1,3,5]triazine-8-carbonitriles. The reaction proceeded in a
chemo- and regioselective manner resulting in the successful
amino-1,3,5-triazine annulation onto 5-aminopyrazole-4-carbo-
nitriles to give 4-aminopyrazolo[1,5-a][1,3,5]triazine-8-carbonitr-
iles. The operational simplicity of the method and high purity of
the products, which can be isolated via simple ﬁltration, make this
approach attractive for the preparation of a library of compounds
for drug discovery processes [8].
Scaffolds and synthons for combinatorial libraries
No papers this month.
Solid-phase supported reagents
A novel nanomagnetic organic–inorganic hybrid catalyst
(Fe@Si-Gu-Prs) was prepared by the chemical anchoring of Preyss-
ler heteropolyacid (H14[NaP5W30O110]) onto the surface of modi-
ﬁed Fe3O4 magnetic nanoparticles with guanidine-propyl-
trimethoxysilane linker. The synthesized magnetically green cata-
lyst has been characterized with several methods (FTIR, SEM, TEM,
EDS, VSM, TGA-DTG, XRD, BET, and ICP) and these techniques con-
ﬁrmed that the Preyssler heteropolyacid is well dispersed on the
surface of the solid support and its structure is retained after
immobilization on the modiﬁed silica-coated Fe3O4 nanoparticles.
After full characterization, its catalytic activity investigated in the
synthesis of tetrahydropyridine derivatives at room temperature
under solvent-free conditions was investigated. This nano hybrid
catalyst can carry out the reactions in less than 45 min with excel-
lent yields, and the catalyst is easily isolated from the reaction
mixture by an external magnet and reused at least ﬁve times with-
out signiﬁcant loss of activity [9].
A recyclable, effective CuI/PSP (polystyrene-supported pyrrole-
2-carbohydrazide) catalyst system has been established, with
which a variety of N-(2-ethynylphenyl)-sulfonamides, even those
with bulky substituents on the aromatic ring, have been smoothly
cyclized to indoles in water with excellent yields [10].
A useful and convenient methodology has been developed for
the synthesis of mono N-arylated aliphatic 1,2- and 1,3-diamines
and amino alcohols. A highly efﬁcient and renewable heteroge-
neous chitosan supported copper (II) catalyst has been employed
for the C–N cross coupling between aryl halides and aliphatic dia-
mines/amino alcohols. The main advantages of this reaction are the
high yields of the products, reduced reaction time, convenient
work up procedure, renewability of the catalyst, and less metal
contamination of the products. All these factors make the present
C–N cross coupling reaction economical, green, and sustainable
[11].
A simple and efﬁcient Amberlite IRA-400 Cl resin catalyzed
multicomponent reaction of 2-hydroxy-1-naphthaldehyde, 1,3-
diketone, and nucleophile under solvent free conditions to obtain
the biological important 4H-chromene derivatives has been out-
lined. Signiﬁcant features of this method are the simplicity of the
procedure, the ready accessibility, and cost effectiveness of the cat-
alyst, and higher yields in a relatively short reaction time [12].
A mild and efﬁcient methodology has been developed for the
ipso-hydroxylation of arylboronic acids using montmorillonite K-
10 supported silver nanoparticles (AgNPs) as catalyst and aqueous
H2O2 as oxidant. The reactions were performed at room tempera-
ture within short reaction time under solvent- and base-free con-
ditions, and the catalyst shows good reusability [13].
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from carbohydrate scaffolds that comprise of free hydroxyl
group(s) with high regio- and stereoselectivity has been described.
Montmorillonite K-10/chloramine T oxidation and in situ intramo-
lecular nitrile oxide–alkene cycloaddition of D-ribose derived oxi-
mes have been developed for the diversity oriented synthesis of
isoxazoline fused ﬁve and six membered carbocycles [14].
Novel resins, linkers and techniques
No papers this month.
Library applications
b-Lactones are a privileged structural motif used as enzyme
inhibitors and chemical probes, particularly for the inhibition of
enzymes from the serine hydrolase class. It has been demonstrated
that cross-metathesis of a-methylene-b-lactones offers rapid
access to structurally diverse, previously unexplored b-lactones.
Combining this approach with competitive activity-based protein
proﬁling has identiﬁed lead b-lactone inhibitors/probes for several
serine hydrolases, including disease-associated enzymes and
enzymes of uncharacterized function. The structural diversity
afforded by the a-methylene-b-lactone scaffold thus expands the
landscape of serine hydrolases that can be targeted by small-mol-
ecule inhibitors and should further the functional characterization
of enzymes from this class through the optimization of target-
selective probes [15].
Synthesis of an array of differentially sulfated GlcN–IdoA disac-
charides, accessible on good scale, directly from L-iduronate com-
ponents has been described. These are speciﬁcally directed to
provide the sulfation variability at the key most common biologi-
cally relevant sulfation-variable L-IdoA O-2 and D-GlcN O-6 and
amino sites of this heparin disaccharide. This sulfation-varied
matrix has allowed the ﬁrst evaluation, using Raman/ROA spec-
troscopy, to characterize changes in spectra as a function of both
site and level of sulfation [16].
In patients with chronic lymphocytic leukemia (CLL), a single
neoplastic antigen-speciﬁc B cell accumulates and overgrows other
B cells, leading to immune deﬁciency. CLL is often treated with
drugs that ablate all B cells, leading to further weakening of
humoral immunity, and a more focused therapeutic strategy capa-
ble of targeting only the pathogenic B cells would represent a sig-
niﬁcant advance. One approach to this would be to develop
synthetic surrogates of the CLL antigens allowing differentiation
of the CLL cells and healthy B cells in a patient. A recent paper
describes nonpeptidic molecules capable of targeting antigen-spe-
ciﬁc B cell receptors with good afﬁnity and selectivity using a com-
binatorial library screen. It is demonstrated that the hit compounds
act as synthetic antigen surrogates and recognize CLL cells and not
healthy B cells [17].References
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